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Description 
Technical Field 

[0001] The invention relates to data communication 5 
and more particularly to data communication via cable 
television systems. 

Description of the Prior Art 

[0002] One known high-speed data communication 
system capable of data rates of 1 0 Mega bits per second 
is the asymmetric system of Moura et al. described in 
U.S. Patent No. 5,347, 304. The system of Moura et al. 
transmits digital information in the form of packets to any 
remote location such as a home, school, or office using 
standard cable television practices and components. 
FIG. 1 shows such a system 100 that has an end user 
PC 104 with an IEEE 802.2 interface 106 connected to 
the Remote Link Adapter (RLA) 108 via coaxial cable 
110. RLA 108 acts as a router for the PC 104. The RLA 
108 supports a coaxial connection 112 for downstream 
data delivery to PC 1 04 and a telephone modem con- 
nection 114 for upstream user signaling and control. As 
shown in FIG. 1 , data packets addressed to PC 1 04 are 
routed to a network router 120, where the data packets 
are transformed into a 6 MHz RF carrier signal compat- 
ible with broadcast television standards. The data is 
then distributed over a conventional cable network. 
However, this known asymmetric system 1 00 is for a sin- 
gle user system and a data rate that did not require more 
than a single cable channel having a maximum of 6 Mhz. 
[0003] The system of Moura et al is not readily ex- 
pandable to provide service to multiple users both from 
a bandwidth point of view and from an address point of 
view. Further, simply providing each of multiple users 
with a channel assignment and a unique internet proto- 
col address typically leads to needless duplication of 
routing and related hardware and inefficient allocation 
of bandwidth among multiple channels. If a channel is 
actually assigned more users than it can service at one 
time, at a heavy usage time a user that is pre-assigned 
to one channel may not be allowed access to that chan- 
nel because of usage, while a second channel may ac- 
tually be under utilized. Thus, there is a need in the art 
for a multiple user high speed data system that does not 
require duplication of hardware and which can load 
share among multiple channels to use bandwidth effi- 
ciently. 

[0004] Apparatus and a method according to the in- 
vention are as set out in the independent claims. Pre- 
ferred forms are set out in the dependent claims. 

Summary of the Invention 

[0005] Briefly stated, the problems of the prior art are 
solved and the state of the art advanced by providing a 
system delivering data services which efficiently uses 



channel bandwidth across several channels, such as 
cable television channels. The system dynamically as- 
signs users to empty bandwidth of two or more chan- 
nels. The system has a network for communicating data 
packets according to internet protocol to a local network 
unit. The local network unit is connected to this internet 
protocol network and operates as a bridge from internet 
protocol to a group of frequency division multiplexed 
channels that are compatible with television program 
distribution. This local network unit bridges the data 
packets from the network to the channels. A number of 
single user data units are connected to this local network 
unit via one of the channels, each is connected in order 
to receive its respective data packets. Each of these sin- 
gle user data units has a unique address to distinguish 
it from the other single user data units. The system also 
has one or more data service provider units, each of 
which is connected to the internet protocol network for 
transmitting data packets to the local network unit and 
the channels for distribution to respective single user da- 
ta units requesting data services. Each of these data 
service provider units is also connected to each single- 
user-data-unit-to-which-it-transmits-data-packets via 
another communication path for controlling the trans- 
mission of data packets. Further, the system has a band- 
width manager that is connected to the data service pro- 
vider units and the local network unit via the internet pro- 
tocol network. This bandwidth manager keeps a dynam- 
ic record of an amount of bandwidth used of each of the 
channels and assigns any new bandwidth allocation for 
data services to the channel which has the most avail- 
able bandwidth remaining. 

[0006] In another aspect of the invention, the prob- 
lems of the prior art are solved and an advancement in 
the art is achieved by providing a method for delivering 
data services efficiently. The method includes the steps 
of: communicating data packets according to internet 
protocol via a first network; receiving the data packets 
from the first network and multiplexing the data packets 
by a local network unit onto a second network having a 
plurality of channels; receiving the data packets by a plu- 
rality of single user data units that are connected to the 
second network upon one of the plurality of channels, 
each of the single user data units having a unique ad- 
dress; distributing data packets from a plurality of data 
service provider units to the single user data units via 
the first network, the local network unit, the second net- 
work and the plurality of channels of the second net- 
work; controlling the distributing of data packets from 
each of the data service provider units to each single 
user data unit to which it transmits said data packets via 
another communication path outside of the first network; 
and dynamically managing these channels with a band- 
width manager that is connected to the plurality of data 
service provider units and the local network unit via the 
network. The bandwidth manager keeps a dynamic 
record of each amount of bandwidth used of each of the 
plurality of channels and uses this record to fulfill any 
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new bandwidth request for data services to the channel 
which has the most bandwidth available. 

Brief Description of the Drawing 

[0007] 

FIG. 1 is a block diagram of a known data delivery 
system. 

FIG. 2 is a block diagram of a data delivery system 
with dynamic channel assignment and manage- 
ment according to the present invention. 

Detailed Description 

[0008] Referring now to FIG. 2, a data delivery system 
200 is shown. The system 200 connects data service 
providers 300-,-300 N to single user data units 230-,- 
230 m , which are end users. The data service providers 
300 r 300 N may be providing online data services such 
as text, stock-quotes, multimedia, video games, etc. 
[0009] Data service providers 300 r 300 n , are con- 
nected to an internet protocol (IP) network 204 and can 
send and receive data packets thereby. Also connected 
to internet protocol network 204 is a multiplexing plat- 
form 210. Multiplexing platform 210 receives data pack- 
ets in internet protocol and multiplexes and modulates 
them into one of a number of frequency channels. In one 
embodiment of the present invention, the multiplexing 
platform 21 0 modulates the data packets received from 
the IP network 204 into one of two or more 6 megahertz 
wide television compatible channels. The modulation 
used is compatible with existing television signal equip- 
ment, so the modulated data packets are distributed us- 
ing the same equipment as cable or free space broad- 
cast television signals. Three channels 212, 213, and 
21 4 are shown, but any number greater than two is con- 
sidered within the scope of the invention. Channels 212, 
21 3, and 21 4 are transported via a common media 21 6, 
such as community antenna television (CATV) cable, 
optical fiber, or even free space. 
[0010] Common media 216 is connected to remote 
link adapters (RLAs)220 1 -220 M , which may be inde- 
pendent units such as 220.,, or may be part of another 
unit. Each RLA 220 r 220 M demodulates and demulti- 
plexes the data packets on one of the channels 212, 
213, or 214 to which it is tuned. Each RLA 220 1 -220 m 
is channel agile and may be tuned in response to a sig- 
nal from the had end bandwith manager 240 to any 
channel 21 2, 21 3 or 21 4. RLA220-, converts the demod- 
ulated data packets into a IEEE 802.2 protocol data 
packets and forwards the data packets to the single user 
data unit 230 v which may be a data terminal, a work 
station, a personal computer, or some other type of data 
equipment. The RLAs 220 2 -220 M are part of single user 
data units 230 2 -230 M , thus RLAs 220 2 -220 M demodu- 
late and demultiplex data packets on their respective 
channels and transmit these packets directly to single 



user data units 230 2 -230 M via respective internal buses. 
Different RLAs may be dynamically configured to use 
. different amounts of channel bandwidth, e.g., 150 kbps, 
300 kbps, etc. Once the data packets reach their respec- 

5 tive single user data units 230 1 -230 M , the data packets 
may be treated as any other data packet. So, to a great 
extent, the intermediate stages between data service 
providers 300 r 300 N and single user data units 230^ 
230 M are transparent to the data packets. 

10 [0011] The distribution of data packets from the data 
services providers 300 r 300 N to single user data units 
230-,-230 M through multiplexer platform unit 210 is pri- 
marily one way, which means that a second path of 
some type must exist in order to have some type of con- 

15 trol on the packet data, assuming it is not a pure broad- 
cast arrangement such as commercial television. 
[001 2] Each single user data unit 230! -230 M also has 
a connection available 232., -232 M to any one of the data 
providers 300-,-300 N via a narrow bandwidth data line 

20 such as a telephone line or a back channel line of some 
cable television distribution systems. The single user 
data units 230 1 -230 M communicate over the narrow- 
band line using a modem or some other suitable low da- 
ta rate device. The connections 232 r 232 M when estab- 

25 lished are two way data paths, so establishment of a 
connection and requests for data can be forwarded and 
acknowledged. 

[0013] Also part of the system 200 is a bandwidth 
manager 240. Bandwidth manager 240 is connected to 

30 data service providers 300 r 300 N via IP network 204. 
Bandwidth manager 240 is also connected to multiplex- 
ing platform unit 210 via IP network 204. Bandwidth 
manager 240 is an important part of managing the band- 
width of the connections. Bandwidth manager 240 may 

35 be a built-in function of the multiplexing platform 21 0, or 
remain independent as shown in FIG. 2 in order to man- 
age a distributed architecture with several multiplexing 
platforms in a given region (not shown). The role and 
rationale for the bandwidth manager 240 is derived from 

40 an assumption that the current data service providers 
will evolve into more multimedia services. If one of the 
data service providers 300^300^1 is able to respond to 
a request from a specific user, the request is forwarded 
to the bandwidth manager 240 requesting bandwidth for 

45 high speed distribution to the requesting user. The re- 
quest may be for date to be delivered at one of a set of 
rates, e.g., 150 kbps, 300 kbps, 1.5 mega bps, etc. 
[0014] The multiplexing platform 210 operates all of 
the supported channels 212, 213, 214 as part of one 

50 sub-network address. In order to determine how data 
from data service providers 300-I-300M is routed to a 
channel modulator, the bandwidth manager 240 collects 
traffic and utilization statistics for each channel. The 
bandwidth manager 240 also receive notifications from 

55 the data service providers when a user session termi- 
nates so that the assigned bandwidth of that session can 
be reassigned. The assignment of a channel at data 
service request and negotiation time and the release of 
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that channel-after the distribution of the requested data 
is distributed in the present invention is called dynamic 
channel assignment. 

[0015] The are three key steps involved in providing 
dynamic channel assignment. The first step in achieving 5 
dynamic channel assignment is to manage alt multiplex- 
ing platform channels as part of one subnetwork. Addi- 
tionally, each of the single user data units 220-,-220 M 
may be dynamically tuned to any of the available chan- 
nels. In order to send incoming data on any given chan- 10 
nel 212-214 to any given single user data unit 220 r 
220 M , the multiplexing platform 210 needs to maintain 
an active routing table that specifies each single user 
data unit destination address and the corresponding 
channel modulator employed. This ensures that data 15 
destined to single user data units is transmitted on an 
appropriate channel. 

[0016] The next step to achieving dynamic channel 
assignment is to use a routing table to direct incoming 
data to appropriate single user data unit address. Man- 20 
agement of routing table is tightly coupled to the single 
user data units that are actively involved in receiving da- 
ta over common media 216. When a new single user 
data unit 230-,-230 M initiates a session requiring chan- 
nel bandwidth {say on Channel 30) the utilization statis- 25 
tics of the bandwidth manager routing table would be 
adjusted by an amount of channel bandwidth requested 
and allocated. Similarly, when a session is terminated, 
the utilization statistics representing the channel of the 
terminated session is adjusted by the amount of channel 30 
bandwidth released. Channel assignment for each user 
request is provided by bandwidth manager as part of the 
service negotiation process. Assignments are based on 
channel utilization statistics at the time that a new re- 
quest is processed. Use of service negotiation process 35 
to increment and decrement active user statistics for 
each channel is a departure from current known sys- 
tems, which instead use pre-assigned channels. 
[0017] The third step to providing dynamic channel 
assignment is distinguishing active single user data *o 
units from all other subscribers in a given serving area. 
This is accomplished during the service negotiation 
process just after a single user data unit of units 230 r 
230 M completes a narrowband connection, if wide band 
distribution services are necessary. Channel assign- 
ments are communicated from the bandwidth manager 
240 back to each single user data unit either via the nar- 
rowband connection thereto, or via broadcast on the re- 
spective default channel of the RLA of the single user 
data unit. This information is maintained in the band- so 
width manager 240. 

[0018] The important part of managing all channels 
as part of one sub-network is what distinguishes the role 
of the multiplexing platform 21 0 from a generic IP router. 
In the case of a generic IP router (not shown), each 55 
channel modulator having an independent sub network 
address simplifies how incoming data packets are rout- 
ed from the IP network to the channel modulator and to 



an active single user data unit. Without violating any 
general networking principles, a generic router with a 
built-in scheme to balanc^^ati: across all of the sup- 
ported channels could be* built However, the natural ev- 
olution of data service distribution leads to requirements 
for multiplexing platform 210 and bandwidth manager 
240 beyond that of a generic router. These further re- 
quirements include: 

1. Channel assignments, keys for encryption/de- 
cryption, and other secure communications are 
sent to via the narrow band modem connection. In 
practice, this requirement will provide a separate 
physical path from the path 21 6 used for data com- 
munications. This provides an extra level of security 
needed for single user data units retrieving sensi- 
tive information (e.g., stock quotes, telecommuting 
to corporate networks). 

2. informing each RLA to listen to the channel to 
which it is assigned. In a generic IP router, this task 
can be accomplished by simply broadcasting on all 
channels a command to tune a specific RLA to its 
respective assigned channel. Since the generic 
router approach uses the same physical path to 
tune the RLAs as the one in which data is transmit- 
ted, here is an inherent security problem. System 
200 according to the present invention envisions 
the use of the narrow band connection - which 
would be a separate physical or logical medium 
from the path carrying data transmissions - to tune 
each of the RLAs. One embodiment of the invention 
has the narrow band connection connected directly 
to the service provider, which negates the ability of 
a generic IP router ability to go directly through the 
service provider narrow band connection to tune the 
RLA. Each of the data service providers has a re- 
spective application program interface that is used 
by the present invention to pass channel assign- 
ment data from the bandwidth manager 240 over 
the narrow band connection to perform the RLA 
channel tuning as part of service negotiation proc- 
ess. 

3. Keeping records of the channel bandwidth re- 
quests for purposes of billing, traffic measurements, 
and bandwidth management. 

4. Providing admission control to ensure that only 
authorized information is sent over the channels to 
the single user data units. In the IP world, anyone 
who has knowledge of the destination address can 
send unwanted and unwarranted messages. 

5. Maintaining quality of service by limiting the ac- 
tive users of any one channel to a pre-defined max- 
imum level of channel bandwidth utilization or limit- 
ing the number of active users of any one channel 
to a pre-defined maximum number. 

[0019] Routing, load balancing across channels, col- 
lection of traffic measurements, and encryption for se- 
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cure communications are part of the multiplexing plat- 
form unit 21 0. On the other hand, limiting the number of 
users per channel to optimize use of channel bandwidth 
or to maintain quality of service, and to use loading and 
traffic data to bill the data service provider requires so- 5 
phisticated data base management work. Experience 
suggests that decoupling of management functions can 
result in better performance for the multiplexing platform 
unit 210. Further, deploying a regional bandwidth man- 
ager 240 to control several multiplexing platforms (not io 
shown) allows the benefits of the economies of scale. 
In this context, a bandwidth manager 240 will perform 
data service negotiation, billing of the service provider, 
end user data base management, admission control to 
maintain quality of service, passing the channel assign- 15 
ment and encryption keys (via the service entity provid- 
ing the channel assignment and encrypted data), and 
necessary network management functions. Thus, the 
bandwidth manager performs many tasks while also 
managing the available bandwidth on each of the chan- 20 
nels that ultimately deliver the data services. 
[0020] Thus, it will now.be understood that there has 
been disclosed a new apparatus and method for distrib- 
uting data services from data service providers. While 
the invention has been particularly illustrated and de- 25 
scribed with reference to preferred embodiments there- 
of, it will be understood by those skilled in the art that 
various changes in form, details, and applications may 
be made therein. For example, Although plural data 
service providers are shown in FIG. 2, the present in- 30 
vention would work just as well with only one data serv- 
ice provider. 



Claims 35 

1. An apparatus for delivering data services including 
a network (204) for communicating data packets ac- 
cording to the internet protocol, a local network unit 
(21 0) connected to said network, a plurality of single 40 
user data units (220) connected to said local net- 
work unit for receiving data packets, each of said 
single user data units having a unique address, a 
plurality of data service provider units (300), each 
of said data service provider units being connected 45 
to said network for transmitting data packets to said 
single user data units via said local network unit, 
each of said data service provider units being also 
connected to each single user data unit to which it 
is adapted to transmit said data packets via another 50 
communication path (232) for controlling said trans- 
mission of data packets, the apparatus CHARAC- 
TERIZED IN THAT: 

said local network unit is connected to a plural- 55 
ity of separate broadband channels (212, 213, 
214) for multiplexing data packets from said 
network upon a cable (21 6) that carries the dif- 



ferent broadband channels; 
said plurality of single user data units are con- 
nected to said local network unit via the plurality 
of broadband channels; 
said local network unit is adapted to operate the 
broadband channels as part of one sub-net- 
work rather than using an independent sub-net- 
work for each broadband channel; and in that 
said apparatus includes 
a bandwidth manager (240) connected to said 
plurality of data service provider units and said 
local network unit via said network, said band- 
width manager being adapted to keep a dynam- 
ic record of an amount of bandwidth used of 
each of said plurality of broadband channels 
and to assign any new bandwidth allocation for 
data services to the broadband channel which 
has the most bandwidth available. 

2. The apparatus of claim 1 , wherein said bandwidth 
manager is adapted to increment the dynamic 
record for each amount of bandwidth that is allocat- 
ed from a channel at the time of a request to deliver 
data, and to decrement for each amount of band- 
width of a channel that is freed up after all data pack- 
ets related to the request have been delivered to 
the respective single user data unit. 

3. The apparatus of claim 1 , wherein said local net- 
work unit is adapted to maintain a routing table that 
specifies the single user data unit address and a 
channel modulator adapted to modulate informa- 
tion received from the data service provider units on 
a broadband channel to provide data packet routing 
to a destination user. 

4. The apparatus of claim 3, comprising a channel 
modulator for each of the broadband channels. 

5. The apparatus of claim 4, further comprising a re- 
mote link adapter connected between at least one 
of said single user data units and said local network 
unit to demodulate data packets modulated on one 
of said plurality of broadband channels and convert 
a format of the demodulated data packets to be 
compatible with IEEE 802.2. 

6. The apparatus of claim 5, wherein the modulator is 
adapted to modulate the data packets within each 
broadband channel using frequency and bandwidth 
compatible with transmission equipment used for 
transmission of broadcast television signals. 

7. The apparatus of claim 1 , wherein said other com- 
munication path for controlling said communication 
of data packets is bi-directional. 

8. The apparatus of claim 1, wherein said dynamic 
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record keeps a record of each amount of bandwidth 
that is allocated from a channel at the time of a re- 
quest to deliver data, and also of each amount of 
bandwidth that is freed up after all packets related 
to the request have been delivered. s 

9. A method for delivering data services including re- 
ceiving data packets according to the internet pro- 
tocol from a first network (300) and multiplexing said 
data packets by a local network unit (210) onto a to 
second network, receiving said data packets by a 
plurality of single user data units (220) that are con- 
nected to said second network, distributing data 
packets from a plurality of data service provider 
units to said single user data units via said first net- is 
work, said local network unit and said second net- 
work, controlling said distributing of data packets 
from each of said data service provider units to each 
single user data unit to which it transmits said data 
packets via another communication path (232) out- 20 
side of said first network, 

CHARACTERIZED IN THAT: 

' multiplexing by said second network said data 
packets upon a cable (216) that carries a plu- 25 
rality of different broadband channels (212, 
213, 214) connecting said plurality of single us- 
er data units to said local network ; and in that 
said method includes: 

30 

operating, by said local network unit, the 
broadband channels as one subnetwork 
rather than using an independent sub-net- 
work for each broadband channel; 
dynamically managing said broadband 35 
channels with a bandwidth manager (240) 
that is connected to said plurality of data 
service provider units and said local 10 net- 
work unit via said network, generating a dy- 
namic record of an amount of bandwidth 40 
used of each of said plurality of broadband 
channels and using this record to fulfill any 
new bandwidth request for data services to 
the broadband channel which has the most 
bandwidth available. 45 

10. The method of claim 9, further comprising the step 
of using the record to 1 5 bill the respective user ac- 
cording to the amount of bandwidth used. 

50 

Patentanspruche 

1. Vorrichtung zur Abgabe von Datendiensten ein- 
schlieRlich eines Netzes (204) zum Ubermitteln von 55 
Datenpaketen gemaB dem Internetprotokoll, einer 
mit diesem Netz verbundenen lokalen Netzeinheit 
(210), einer Mehrzahl von mit dieser lokalen Netz- 



einheit verbundenen Einzelbenutzer-Dateneinhei- 
ten (220) zum Empfangen von Datenpaketen, wo- 
bei jede dieser Einzelbenutzer-Dateneinheiten eine 
einmalige Adresse aufweist, einer Mehrzahl von 
Datendiensteanbietereinheiten (300), die jeweils 
mit diesem Netz zum Ubermitteln von Datenpake- 
ten zu den Einzelbenutzer-Dateneinheiten uber die 
iokale Netzeinheit verbunden sind, wobei jede die- 
ser Datendiensteanbietereinheiten auch mit jeder 
Einzelbenutzer-Dateneinheit verbunden ist, zu der 
sie diese Datenpakete uber einen anderen Kommu- 
nikationsweg (232) zum Steuern der Ubertragung 
von Datenpaketen iibertragen kann, dadurch ge- 
kennzeichnet, daft: 

die Iokale Netzeinheit mit einer Mehrzahl von 
getrennten Breitbandkanalen (212, 213, 214) 
zum Aufmultiplexen von Datenpaketen aus 
dem Netz auf ein Kabel (216) verbunden ist, 
das die verschiedenen Breitbandkanale fuhrt; 

die Mehrzahl von Einzelbenutzer-Dateneinhei- 
ten mit der lokalen Netzeinheit uber die Breit- 
bandkanale verbunden ist; 

die Iokale Netzeinheit die Breitbandkanale als 
Teil eines Teilnetzes betreiben kann, anstatt ein 
unabhangiges Teilnetz fur jeden Breitbandka- 
nal zu benutzen; und da(3 die Vorrichtung fol- 
gendes enthalt: 

Eine mit der Mehrzahl von Datendienste- 
anbietereinheiten und dem lokalen Netz 
uber das Netz verbundene Bandbreiten- 
verwaltung (240), die ein dynamisches 
Protokoll eines Betrags an benutzter Band- 
breite von jedem der Mehrzahl von Breit- 
bandkanalen unterhalten kann und jede 
beliebige Bandbreitenzuteilung fur Daten- 
dienste dem Breitbandkanal zuweisen 
kann, auf dem die meiste Bandbreite zur 
Verfugung steht. 

2. Vorrichtung nach Anspruch 1 , wobei die Bandbrei- 
tenverwaltung das dynamische Protokoll fur jeden 
Betrag von Bandbreite erhohen kann, der von ei- 
nem Kanal zur Zeit einer Anforderung zur Abgabe 
von Daten zugeteilt wird, und fur jeden Betrag von 
Bandbreite eines Kanais, der nach Abgabe aller auf 
die Anforderung bezogenen Datenpakete an die je- 
weilige Einzelbenutzerdateneinheit freigegeben 
wird, zu erniedrigen. 

3. Vorrichtung nach Anspruch 1, wobei die Iokale 
Netzeinheit eine Leitwegtabelle, die die Einzelbe- 
nutzerdateneinheitadresse angibt und einen Kanal- 
modulator zum Aufmodulieren von von den Daten- 
diensteanbietereinheiten empfangenen Informatio- 
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nen auf einem Breitbandkanal zur Bereitstellung 
von Datenpaketwegeleitung zu einem zielbenutzer 
unterhalten kann. 

4. Vorrichtung nach Anspruch 3, mit einem Kanalmo- 5 
dulator fur jeden der Breitbandkanale. 

5. Vorrichtung nach Anspruch 4, weiterhin mit einer, 
zwischen mindestens eine der Einzeibenutzer-Da- 
teneinheiten und die lokale Netzeinheit geschalte- 10 
ten Fern-Verbindungsanpassungseinheit zum De- 
modulieren von auf einen der Mehrzahl von Breit- 
bandkanalen aufmodulierten Datenpaketen und 
Umwandetn eines Formats der modulierten Daten- 
pakete, so daB es zu IEEE 802,2 kompatibel ist. 15 

6. Vorrichtung nach Anspruch 5, wobei mit dem Mo- 
dulator die Datenpakete in jedem Breitbandkanal 
unter Verwendung von einer Frequenz und Band- 
breite moduliert werden konnen, die mit den fur die 20 
Ubertragung von Rundfunk-Fernsehsignalen be- 
nutzten Ubertragungseinrichtungen kompatibel 
sind. 

7. Vorrichtung nach Anspruch 1 , wobei der andere 25 
Kommunikationsweg zum Steuern der Kommuni- 
kation von Datenpaketen zweiseitig gerichtet ist. 

8. Vorrichtung nach Anspruch 1, wobei das dynami- 
sche Protokoll eine Aufzeichnung jedes Betrags an 30 
Bandbreite unterhalt, der von einem Kanal zur Zeit 
einer Anforderung zur Abgabe von Daten zugeteilt 
wird, und auch jedes Betrags an Bandbreite, der 
nach Abgabe aller auf die Anforderung bezogenen 
Pakete freigegeben wird. 35 

9. Verfahren zur Abgabe von Datendiensten ein- 
schlieBlich des Empfangens von Datenpaketen ge- 
maB dem tnternetprotokoll von einem ersten Netz 
(300) und Aufmultiplexens der Datenpakete durch 40 
eine lokale Netzeinheit (21 0) auf ein zweites Netz, 
Empfangens der Datenpakete durch eine Mehrzahl 
von Einzelbenutzer-Dateneinheiten (220), die mit 
dem zweiten Netz verbunden sind, Verteilens der 
Datenpakete von einer Mehrzahl von Datendienste- 45 
anbietereinheiten an die Einzelbenutzer-Datenein- 
heiten uber das erste Netz, die lokale Netzeinheit 
und das zweite Netz, Steuerns des Verteilens von 
Datenpaketen von jeder der Datendiensteanbieter- 
einheiten aus an jede Einzelbenutzerdateneinheit, so 
zu dersie Datenpakete ubertragt, uber einen ande- 

ren Kommunikationsweg (232) auBerhalb des er- 
sten Netzes, 

gekennzeichnet durch Aufmultiplexen durch das 
zweite Netz der Datenpakete auf ein Kabel (216), 55 
das eine Mehrzahl von unterschiedlichen Breit- 
bandkanalen (212, 213, 214) fuhrt, Verbinden der 
Mehrzahl von Einzelbenutzer-Dateneinheiten mit 



dem lokalen Netz, mit fotgenden Schritten: 

Betreiben der Breitbandkanale als ein Teilnetz 
durch die lokale Netzeinheit, anstatt ein unab- 
hangiges Teilnetz fur jeden Breitbandkanal zu 
benutzen; 

dynamisches Verwalten der Breitbandkanale 
mit einer Bandbreitenverwaltung (240), die mit 
der Mehrzahl von Datendiensteanbietereinhei- 
ten und der lokalen Netzeinheit uber das Netz 
verbunden ist, Ersteilen eines dynamischen 
Protokolls einer Menge von fur jeden der Mehr- 
zahl von Breitbandkanalen benutzter Bandbrei- 
te und Verwenden dieses Protokolls zum Erful- 
len jeder neuen Bandbreitenanforderung fur 
Datendienste an den Breitbandkanal, auf dem 
die meiste Bandbreite zur Verfugung stent. 

10. Verfahren nach Anspruch 9, weiterhin mit dem 
Schritt des Verwendens des Protokolls zur Rech- 
nungsstellung an den jeweiligen Teilnehmer ent- 
sprechend dem benutzten Betrag an Bandbreite. 



Revendications 

1 . Appareil de fourniture de services de donnees com- 
portant un reseau (204) pour communiquer des pa- 
quets de donnees conformement au protocole In- 
ternet, une unite de reseau local (210) connectee 
audit reseau, une pluralite d'unites de donnees uti- 
lisateur individuelles (220) connecters a ladite unite 
de reseau focal pour recevoir des paquets de don- 
nees, chacune desdites unites de donnees utilisa- 
teur individuelles ayant une adresse unique, une 
pluralite d'unites de fourniture de services de don- 
nees (300), chacune desdites unites de fourniture 
de services de donnees etant connectee audit re- 
seau pour transmettre des paquets de donnees 
auxdites unites de donnees utilisateur individuelles 
par I'intermediaire de ladite unite de reseau local, 
chacune desdites unites de fourniture de services 
de donnees etant aussi connectee a chaque unite 
de donnees utilisateur individuelle a laquelle elle est 
adaptee afin de transmettre lesdits paquets de don- 
nees par I'intermediaire d'un autre trajet de commu- 
nications (232) pour commander ladite transmis- 
sion de paquets de donnees, I'appareil etant CA- 
RACTERISE EN CE QUE : 

ladite unite de reseau local est connectee a une 
pluralite de canaux a large bande separes (21 2, 
213, 214) pour multiplexer les paquets de don- 
nees provenant dudit reseau sur un cable (21 6) 
qui porte les differents canaux a large bande ; 
ladite pluralite d'unites de donnees utilisateur 
individuelles sont connectees a ladite unite de 
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reseau local par i'intermgdiaire de la pluralite 
- de canaux a large bande ; 
ladite unite de reseau local est adaptee afin 
d'exploiter les canaux a large bande dans le ca- 
dre d'un sous-reseau plutot qu'en utilisant un 5 
sous-reseau independant pour chaque canal a 
large bande ; et en ce que ledit appareil com- 
porte 

un gestionnaire de largeur de bande (240) con- 
nects a ladite plurality d'unites de fourniture de 10 
services de donnees et a ladite unite de reseau 
local par I'intermediaire dudit reseau, ledit ges- 
tionnaire de largeur de bande etant adapte pour 
maintenir un enregistrement dynamique d'une 
quantite de largeur de bande utilisee de chacun 15 
de ladite pluralite de canaux a large bande et 
allouer toute nouvelle allocation de largeur de 
bande pour des services de donnees au canal 
a large bande qui a le plus de largeur de bande 
disponible. 20 

2. Appareil selon la revendication 1 , dans lequel ledit 
gestionnaire de largeur de bande est adapte afin 
d'incrementer renregistrement dynamique pour 
chaque quantite de largeur de bande qui est allouee 25 
a partir d'un canal au moment d'une demande de 
delivrance de donnees, et de decrementer pour 
chaque quantite de largeur de bande d'un canal qui 

est liberee apres que tous les paquets de donnees 
lies a la demande ont ete delivres a ('unite de don- 30 
nees utilisateur individuelle respective. 

3. Appareil selon ta revendication 1 , dans lequel ladite 
unite de reseau local est adaptee pour tenir a jour 
une table de routage qui specif ie I'adresse de I'unite 35 
de donnees utilisateur individuelle et un modulateur 

de canal adapte afin de moduler des informations 
regues des unites de fourniture de services de don- 
nees sur un canal a large bande afin d'assurer le 
routage des paquets de donnees jusqu'a un utilisa- 40 
teur destinataire. 



de donnees dans chaque canal a large bande en 
utilisant une frequence et une largeur de bande 
compatibles avec un equipement de transmission 
utilise pour la transmission de signaux de television 
diffuses. 

7. Appareil selon la revendication 1 , dans lequel ledit 
autre trajet de communication pour commander la- 
dite communication de paquets de donnees est bi- 
directionnel. 

8. Appareil selon la revendication 1 , dans lequel ledit 
enregistrement dynamique maintient un enregistre- 
ment de chaque quantite de largeur de bande qui 
est allou6e a partir d'un canal au moment d'une de- 
mande de delivrance de donnees, et aussi de cha- 
que quantite de largeur de bande qui est liberie 
apres que tous les paquets lies a la demande ont 
ete delivres. 

9. Procede de fourniture de services de donnees com- 
portant la reception de paquets de donnees confor- 
mement au protocole Internet depuis un premier re- 
seau (300) et ie multiplexage desdits paquets de 
donnees par une unite de reseau local (210) sur un 
deuxieme reseau, la reception desdits paquets de 
donnees par une pluralite d'unites de donnees uti- 
lisateur individuelles (220) qui sont audit deuxieme 
reseau, la distribution des paquets de donnees pro- 
venant d'une pluralite d'unites de fourniture de ser- 
vices de donnees auxdites unites de donnees utili- 
sateur individuelles par Pintermediaire dudit premier 
reseau, de ladite unite de reseau local et dudit 
deuxieme reseau, la commande de ladite distribu- 
tion de paquets de donnees depuis chacune desdi- 
tes unites de fourniture de services de donnees a 
chaque unite de donnees utilisateur individuelle a 
laquelle elle trarismet lesdits paquets de donnees 
par I'intermediaire d'un autre trajet de communica- 
tions (232) en dehors dudit premier reseau, CA- 
RACTERISE PAR : 



4. Appareil selon la revendication 3, comprenant un 
modulateur de canal pour chacun des canaux a lar- 
ge bande. 45 

5. Appareil selon la revendication 4, comprenant en 
outre un adaptateur de liaison distante connecte 
entre au moins I'une desdites unites de donnees uti- 
lisateur individuelles et ladite unite de reseau local so 
afin de demoduler des paquets de donnees modu- 
les sur Tun de ladite pluralite de canaux a large ban- 
de et de convertir un format des paquets de don- 
nees demoduies pour qu'il soit compatible avec 
I'lEEE 802.2. 55 

6. Appareil selon la revendication 5, dans lequel le 
modulateur est adapte afin de moduler les paquets 



le multiplexage par ledit deuxieme reseau des- 
dits paquets de donnees sur un c&ble (21 6) qui 
porte une pluralite de differents canaux a large 
bande (212, 213, 214) connectant ladite plura- 
lite d'unites de donnees utilisateur individuelles 
audit reseau local ; et en ce que ledit procede 
comporte : 

I'exploitation, par ladite unite de reseau lo- 
cal, des canaux a large bande dans le ca- 
dre d'un sous-reseau plutot qu'en utilisant 
un sous-reseau independant pour chaque 
canal a large bande ; 
la gestion dynamique desdits canaux a lar- 
ge bande avec un gestionnaire de largeur 
de bande (240) qui est connecte a ladite 
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plurality d'unites de fourniture de services 
de donnees et a ladite unite de reseau local 
par I'intermediaire dudit reseau, g6n6rant 
un enregistrement dynamique d'une quan- 
tity de largeur de bande utilised de chacun 5 
de ladite pluralite de canaux a large bande 
et utilisant cet enregistrement pour satis- 
faire a toute nouvelle demande de largeur 
de bande pour des services de donnees au 
canal a large bande qui a le plus de largeur 10 
de bande disponible. 

10. Procede selon la revendication 9, comprenant en 
outre I'etape d'utilisation de I'enregistrement pour 
facturer I'utilisateur respectif en fonction de la quan- is 
tit£ de largeur de bande utilisee. 
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